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The crystal structure of the title compound, {[Mn(NCSe) 2 - 
(Ci2H 10 N2)2]'C 12 H 10 N 2 }2„, consists of two crystallographically 
independent Mn cations, four selenocyanate anions, four 1,2- 
di-pyridylethylene (bpe) ligands (two of which are located on 
centers of inversion) and two bpe solvent molecules. Each 
manganese(II) cation is coordinated by two terminally N- 
bonded selenocyanate anions and four bpe ligands within a 
slightly distorted octahedron. The manganese (II) cations are 
linked by the bpe ligands into chains that are further 
connected by these ligands into layers. These layers are 
stacked, forming cavities in which additional bpe solvent 
molecules are embedded. 

Related literature 

For background to this work, see: Boeckmann & Nather 
(2010); Wriedt et al. (2009); Wriedt & Nather (2010). For a 
description of the Cambridge Crystallographic Database, see: 
Allen (2002). 



Experimental 

Crystal data 

[Mn 2 (NCSe) 4 (C 12 H 10 N 2 ) 4 ]- 

2C 12 H 10 N 2 
M r = 1623.12 
Monoclinic, Pl/c 
a = 14.3102 (3) A 
b = 13.9933 (2) A 
c = 36.0614 (6) A 

Data collection 

Stoe IPDS-2 diffractometer 
Absorption correction: numerical 

(X-SHAPE and X-RED32; Stoe 

& Cie, 2008) 

Tnin = 0.689, r max = 0.853 

Refinement 

R[F 2 > 2a(F 2 )] = 0.056 
wR(F 2 ) = 0.124 
S = 1.10 

12826 reflections 



P = 91.211 (2)° 
V = 7219.6 (2) A 3 
Z = 4 

Mo Ka radiation 
fj, = 2.42 mnT 1 
T = 293 K 

0.19 x 0.13 x 0.08 mm 



68086 measured reflections 
12826 independent reflections 
10467 reflections with / > 2a(I) 
R iM = 0.054 



883 parameters 

H-atom parameters constrained 
A/w = 0.79 e A~ 3 
Ap mi „ = -0.78 e A~ 3 



Table 1 

Selected bond lengths (A). 



Mn2-N16 


2.172 (4) 


Mhl— N14 


2.176 (3) 


Mn2-N17 


2.185 (3) 


Mnl-N13 


2.183 (4) 


Mn2-N41 


2.317 (3) 


Mnl-N21 


2.324 (3) 


Mn2-N121 


2.322 (3) 


Mnl-Nl 


2.338 (3) 


Mn2-N22 


2.325 (3) 


Mnl-N81 


2.339 (3) 



Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X- 
AREA; data reduction: X-AREA; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL 
(Sheldrick, 2008); software used to prepare material for publication: 
XP in SHELXTLsLtid DIAMOND (Brandenburg, 2011). 



Acta Cryst. (2011). E67, m693-m694 



doi:1 0.1 107/S1 60053681 101 61 99 



Wohlert et a/. ITl693 



metal-organic compounds 



We gratefully acknowledge financial support by the DFG 
(project No. NA 720/3-1) and the State of Schleswig-Holstein. 
We thank Professor Dr Bensch for access to his experimental 
facilities. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5535). 



References 

Allen, F. H. (2002). Acta Cryst. B58, 380-388. 
Boeckmann, J. & Nather, C. (2010). Dalton Trans, pp. 1119-1126. 
Brandenburg, K. (2011). DIAMOND. Crystal Impact GbR, Bonn, Germany. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Stoe & Cie (2008). X-AREA, X-RED32 and X-SHAPE. Stoe & Cie, 

Darmstadt, Germany. 
Wriedt, M., Jess, I. & Nather, C. (2009). Eur. ./. Inorg. Chem., pp. 1406-1413. 
Wriedt, M. & Nather, C. (2010). Chem. Commun. 46, 4707-4709. 



ITl694 Wohlert et a/. • [Mn 2 (NCSe) 4 (C, 2 H 10 N 2 ) 4 ]-2C, 2 H 10 N 2 



Acta Cryst (2011). E67, m693-m694 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, m693-m694 [ doi:10.1107/S1600536811016199 ] 

Poly[[tetraMs(/'-l,2-di-4-pyridylethylene-A^A^:A^)tetraMs(selenocyanato-/cA')dimanganese(II)] 1,2- 
di-4-pyridylethylene disolvate] 

S. Wohlert, I. Jess and C. Nather 
Comment 

In our recent work on the synthesis, structures and properties of new coordination polymers based on paramagnetic transition 
metals, thiocyanato or selenocyanato anions and A^-donor ligands we have shown that ligand-deficient compounds can be 
prepared by thermal decomposition reactions (Wriedt et ah, 2009, Boeckmann & Nather, 2010 and Wriedt & Nather, 2010). 
Within this project we tried to prepare new ligand-rich precursor compounds based on manganese(II) selenocyanato and the 
A'-donor ligand l,2-bis(4-pyridyl)-ethylene (bpe) which resulted in the formation of the title compound that were identified 
by single crystal X-ray diffraction. 

In the crystal structure of the title compound each managnese(II) cation is coordinated by two terminally A-bonded 
selenocyanato anions and four bridging bpe ligands (Fig. 1). The MnNg octahedra are slightly distorted with distances in 
the range of 2.172 (4) A to 2.339 (3) A. The angles around the metal cations are in the range of 86.94 (12) ° to 179.89 (16) 
°. The manganese(II) cations are linked by the bpe ligands into chains that are further connected into layers by additional 
coligands (Fig. 2). The layers are stacked in order that cavities are formed, in which non-coordinated bpe molecules are 
located (Fig. 3). The Mn — Mn distances within the chains are in range of 13.9666 (8) A to 13.9933 (8) A. 

It must be noted that according to a search in the CCDC database (ConQuest Ver. 1.12.2010; Allen, 2002) compounds 
based on manganese(II) selenocyanate and l,2-bis(4-pyridyl)-ethylene are unknown. 

Experimental 

Manganese chloride tetrahydrate (MnCF? x 4H2O) and l,2-bis(4-pyridyl)-ethylene (bpe) were obtained from sigma aldrich. 
Potassium selenocyanate (KNCSe) and acetonitrile (MeCN) were obtained from alfa aesar. All chemicals were used without 
further purification. 0.15 mmol (25.4 mg) MnCi2 x 4H2O, 0.3 mmol (43 mg) KNCSe and 0.6 mmol (107.5 mg) bpe were 
reacted with 1 ml MeCN in a closed test-tube at 120 ° C for three days. On cooling orange block-shaped single crystals 
of the title compound were obtained. 

Refinement 

H atoms were positioned with idealized geometry and were refined isotropically with t/j S0 (H) = 1.2(7 e q(C) and C — H dis- 
tances of 0.93 A using a riding model. 
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Fig. 1 . Crystal structure of the title compound showing the Mn coordination (top) and the 
noncoordinating bpe ligands (bottom) with labelling and displacement ellipsoids drawn at the 
50% probability level. [Symmetry codes: (I) x, y+1, z; (ii) -x+2, y, -z+1/2; (hi) -x+1, y, -z-1/ 
2.] 




Fig. 2. Crystal structure of the title compound with view onto the layers. The noncoordinated 
bpe ligands have been omitted for clearity. 



Fig. 3. Crystal structure of the title compound with view approximately along the crystallo- 
graphic c axis. 



Poly[[tetrakis(u-1,2-di-4-pyridylethylene- k iV:iV')tetrakis(selenocyanato-KiV)tlimanganese(ll)] 1,2-di-4-pyridy- 
lethylene disolvate] 



Crystal data 

[Mn 2 (NCSe)4(Ci2H 1 oN2)4]-2C 1 2H 10 N2 

M,-= 1623.12 

Monoclinic, Pile 

Hall symbol: -P 2yc 

a= 14.3102 (3) A 

b = 13.9933 (2) A 

c = 36.0614 (6) A 

(3 = 91.211 (2)° 

V= 7219.6 (2) A 3 
Z=4 



F(000) = 3256 

D x = 1.493 MgirT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 68086 reflections 

9= 1.1-25.2° 

H = 2.42 mm -1 
7=293 K 
Block, orange 
0.19x0.13x0.08 mm 



Data collection 



Stoe IPDS-2 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 



12826 independent reflections 

10467 reflections with / > 2o(I) 
R int = 0.054 

0— TO A _ 1 1 O 

max ^~>-^ s u min A,A 



sup-2 



supplementary materials 



Absorption correction: numerical 

(X-SHAPE and X-RED32; Stoe & Cie, 2008) -17-»17 

r min = 0.689, T max = 0.853 £ = -16— >16 

68086 measured reflections / = -43— >43 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.056 
wR(F 2 ) = 0.124 
5= 1.10 

12826 reflections 
883 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.043 If) 2 + 9.788 IP] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap ma x = 0.79eA- 3 

Ap mi „ = -0.78eA" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 

2 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


TJ- *ITJ 


Mn2 


0.62315 (4) 


0.01645 (4) 


0.122255 (15) 


0.03700 (14) 


Mnl 


-0.12571 (4) 


0.21901 (4) 


-0.119724 (14) 


0.03640 (14) 


Nl 


-0.1268 (2) 


0.0521 (2) 


-0.12307 (8) 


0.0420 (7) 


CI 


-0.1725 (3) 


0.0065 (3) 


-0.15087 (11) 


0.0464 (9) 


HI 


-0.2060 


0.0428 


-0.1682 


0.056* 


C2 


-0.1722 (3) 


-0.0915 (3) 


-0.15496(11) 


0.0514(10) 


H2 


-0.2047 


-0.1195 


-0.1748 


0.062* 


C3 


-0.1239 (3) 


-0.1482 (3) 


-0.12975 (11) 


0.0445 (9) 


C4 


-0.0762 (3) 


-0.1013 (3) 


-0.10109(11) 


0.0473 (9) 


H4 


-0.0421 


-0.1360 


-0.0835 


0.057* 


C5 


-0.0797 (3) 


-0.0031 (3) 


-0.09895 (11) 


0.0472 (9) 


H5 


-0.0474 


0.0266 


-0.0795 


0.057* 


C6 


-0.1261 (3) 


-0.2528 (3) 


-0.13367 (12) 


0.0525 (10) 


H6 


-0.1363 


-0.2774 


-0.1574 


0.063* 
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Sel6 

N17 

C17 

Sel7 

C112 



0.0584 (3) 
0.052 (2) 
0.055 (2) 
0.0544 (3) 
0.113 (5) 



0.1393 (6) 
0.058 (2) 
0.041 (2) 
0.0778 (4) 
0.129 (6) 



0.0605 (3) 
0.0436 (18) 
0.041 (2) 
0.0687 (3) 
0.078 (4) 



0.0185 (3) 
0.0064(17) 
0.0048 (19) 
-0.0104 (2) 
-0.003 (5) 



0.0091 (2) 
0.0037 (16) 
-0.0081 (19) 
0.0053 (2) 
0.007 (4) 



-0.0018(3) 
0.0018(16) 
0.0016(17) 
0.0131 (3) 
0.018(4) 



Geometric parameters (A, °) 








Mn2— N16 


2.172 (4) 


C52— H52 


0.9300 


Mn2 — N17 


2.185 (3) 


IN HZ. 1V1I1Z 


2.293 (3) 


Mn2 — N42 1 


2.293 (3) 


N61 — C65 


1.320 (8) 


Mn2 — N41 


2.317 (3) 


N61— C61 


1.323 (9) 


Mn2— N121 


2.322 (3) 


C61— C62 


1.371 (9) 


Mn2— N22 


2.325 (3) 


C61 — H61 


0.9300 


Mnl — N14 


2.176 (3) 


C62— C63 


1.380 (8) 


Mnl — N13 


2.183 (4) 


C62 — H62 


0.9300 


Mnl— N2' 


2.285 (3) 


C63— C64 


1.382 (7) 


Mnl— N21 


2.324 (3) 


C63— C66 


1.467 (7) 


Mnl— Nl 


2.338 (3) 


C64— C65 


1.387 (7) 


Mnl— N81 


2.339 (3) 


C64— H64 


0.9300 


Nl— C5 


1.335 (5) 


C65— H65 


0.9300 


Nl— CI 


1.346 (5) 


C66— C67 


1.297 (7) 


CI— C2 


1.380 (6) 


C66— H66 


0.9300 


CI— HI 


0.9300 
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1 on 7 /o\ 
1ZU. / (3) 


P101 PIOO P101 

C1Z3 — C1ZZ — C1Z1 


1 TP (\ f A \ 

120.0 (4) 


P/|f M/1 1 Ai„0 

C4 j — JN 4 1 — MnZ 


no 1 /i \ 
1Z3.1 (3) 


pioi pioo moo 
C1Z3 — C1ZZ — til 22 


1 TP P 

120.0 


XT/1 1 P/1 1 P/IO 

JN 4 1 — C4 1 — C4Z 


1O0 C //I \ 

123.3 (4) 


P101 pi oo moo 
C1Z1 — C1ZZ — HI 22 


1 TP P 

120.0 


JN41 — C41 — hl41 


no o 
1 lo.Z 


/~i | O/l P101 PIOO 

C 1 Z4 — C 1 Z3 — C 1 ZZ 


1 1 / r I a\ 

116.5 (4) 


P/1 O P/1 1 TJ/I 1 

C4Z — C41 — hl41 


1 1 o o 

1 lo.Z 


P10.41 P101 PIO£ 

C1Z4 — C1Z3 — ClZo 


1 1 O 1 { A\ 

118.3 (4) 


P/1 i p/io P/IO 

C41 — C4Z — C43 


1 on A (A \ 

1ZU.4 (4) 


PIOO P101 P10/i 

C 1 ZZ — C 1 Z3 — C 1 Zo 


nc i l a \ 
125.1 (4) 


L>t 1 C^Z 1 1 4-_ 


1 1 Q 8 
i iy.o 


pi oa pi OA 1^ 

CIZJ ClZ^f CIZj 


1 ?p i 
12U.3 ) 


C43— C42— H42 


119.8 


C123— CI 24— HI 24 


119.9 


C42— C43— C44 


116.5 (4) 


C125— C124— H124 


119.9 


C42— C43— C46 


121.1 (4) 


N121— C125— C124 


124.4 (4) 


C44— C43— C46 


122.5 (4) 


N121— C125— H125 


117.8 


C45— C44— C43 


119.6 (4) 


C124— C125— H125 


117.8 


C45— C44— H44 


120.2 


C 1 26 iv — C 1 26 — C 1 23 


127.4 (6) 


CA~>i CAA H11 


120.2 


C126 — C126 — H126 


1 1 U.J 


M/1 1 A C (~* A A 

JN 4 1 — C45 — C44 


m o / a\ 
125.0 (4) 


pm pn>; un<: 
C123 — CI 26 — HI 26 


1 1 /: i 
116.3 


M/1 1 P/1C TJ/1C 

JN 4 1 — C45 — H45 


no i 
118.1 


C 1 i — JN 1 i — Mn 1 


1 CO i n\ 

158.1 (3) 


Z^/1 /I P/1C TJ/1C 

C44 — C45 — H45 


1 1 O 1 

118.1 


Mil pii C„i 1 

JN l j — Cl3 — ael3 


1 to /: { A \ 
1 /8.6 (4) 


f^A "7 A£. A 1 

C4 / — C46 — C43 


124.8 (4) 


PH M 1 /I A /T« 1 

C14 — JN 1 4 Mn 1 


in C /T \ 

1/1.5 (3) 


r^/17 /"M*; 

C4 / — C4o — rl4o 


1 1 n £. 
1 1 1.0 


M1 A PU C a 1 A 

JN 14 C14 — be!4 


1 "7Q 1 ( A\ 

i /y.i (4) 


L43 — C46 — H46 


in/ 
1 1 1.0 


C 1 6 — JN 1 6 — Mn2 


1 /: 1 t fi\ 
161.2 (i) 


r^AC r^Ai p/io 
C46 — C4 / — C48 


nf -7 (a \ 
125. / (4) 


m 1/: pii: c~i/; 
JN 16 — C16 — be!6 


1 TP 1 f A \ 

i /y.i (4) 


p/i/; r^Ai UA7 

C46 — C47 — H47 


117.1 


f~*\1 M1"7 A/f^T 

C 1 / — JN 1 / — Mn2 


1 CO T t"l\ 

158.2 (3) 


C48— C47— H47 


117.1 


N17— C17— Sel7 


178.4 (4) 


C49— C48— C52 


117.4(4) 


C108— C112— cm 


119.3 (8) 


C49— C48— C47 


120.0 (4) 


C108— C112— H112 


120.4 


C52— C48— C47 


122.5 (4) 


Clll— C112— H112 


120.4 


Symmetry codes: (i) x,y+l, 


z; (ii) x,y-\,z; (iii)-x-l,y, 


-z-1/2; (iv) -x+2,y, -z+1/2. 
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